We consider a matrix Riccati equation containing two parameters c and ␣. The quantity c denotes the average total number of particles emerging from a collision, Ž . Ž . which is assumed to be conservative i.e., 0 -c F 1 , and ␣ 0 F ␣ -1 is an ÄŽ . 4 angular shift. Let S s c, ␣ : 0 -c F 1 and 0 F ␣ -1 . Stability analysis for two steady-state solutions X and X are provided. In particular, we prove that 
Ž . Ž .
X Ž . The eigenvalue problems of F F X# can then be formulated as
or, equivalently,
To see the eigenvalues of A y X#C, we need the following lemmas. Set
and n n n n
Here ) s min or max.
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Consider the component form of 7 . We get that
Ž . Multiplying Eq. 12 by c c and summing the resulting equation, we have
Ž . The first assertion of the lemma now follows from 13 and the fact that Ž . for c s 1 and ␣ s 0, X s X . After some algebra, 13 reduces to min max
Ž . Noting that the right-hand side of 14 is nonnegative we thus conclude, via the fact that X G X , that max min
Ž .
Note also, via 14 , that for c s 1, we have
We next show that for c s 1 and ␣ / 0, it is impossible to have both
and b# s . To see this, multiplying 12 by c c , and
c c , respectively, and summing the resulting equations, we get, respec-
We have used the property of Gauss᎐Legendre nodes and weights, i.e., 
1 q ␣ and, hence, ␣ s 0, which is a contradiction. Hence, either a# / or
. Moreover, for c s 1 and ␣ / 0, it is impossible to have
Ž . If these were the case, substituting 18 into 17 , we would have
However, this is not possible since
Ž . We thus complete the proof of the first assertion of Lemma 3.1 ii . The Ž . Ž .
The last assertions of Lemma 3.2 ii follow directly from Lemma 3.1. We are now ready to state our stability results. Let For 0 F -␦ , 
Ž .
1 0 0 2 Ž my1. Ž . The fact that K s are increasing in s has been used to justify the first inequality above. w x Dividing the integration interval 0, z into two parts, we have the following estimates:
Ž n. Ž . be equal to X . Since 0 F X z F X for all n and z, and X F X , min min ϱ min then X s X . ϱ min
